The classical two-capacitor problem shows a mysterious lose of energy even under lossless conditions and questions the basic understanding of energy relation in a capacitor. Here, we present a solution to the classical two-capacitor problem. We find that by reinterpreting the energy calculations we achieve no lose of energy thereby obeying the conservation of energy law.
of energy by using non-ideal or realistic conditions such as by the addition of resistors and inductors in the capacitor circuits [6, 5, 7, 8, 9, 10, 11, 12] .
We start with redefining the basic energy-voltage relation for the capacitor circuit as:
where, E total is the total energy in the circuit, Q total is the total charge in the circuit and V total is the total voltage (provided by the source) in the circuit.
We also reexpress the relation of charge and voltage for any N number of capacitors with equal capacitance C as:
where |V c | is the magnitude of the voltage across each capacitor with capacitance C. This idea can be expressed using a water-charge analogy (Fig.   1b ), the question in general is to distribute the volume of water from a main tank (the source) equally among storage tanks with same volume and dimensions. Here charge in a capacitor corresponds to volume of water, voltage corresponds to the level (height) of water and capacitance is related to the capacity of the tank.
Using this redefined view on the energy-voltage relation, we attempt to solve the two-capacitor problem. The equivalent circuit for this problem can be drawn as shown in Fig. 1c . In analogy to the water-charge model in Fig 1b, irrespective of how the capacitors are tied up, the total charge (or volume of water) before and after should remain same, in other words, the volume of water pumped from the main storage tank should be equal to sum of volume of water received at the storage tanks. In the two-capacitor problem, we can think this analogy as the following: (1) the water from the main tank is pumped to a first tank till it reaches a specified height (voltage =V ), and (2) the main supply is removed and the water from the first tank is now pumped to a second tank until both tanks have equal volume of water.
Here, it maybe noted that we do not take any non-ideal assumptions on the storage tank mechanisms and keep all components models in the circuit as ideal. The leftmost circuit in Fig. 1c shows the equivalent circuit for charge storage mechanism that occur as a result of pumping the charge from a main tank (source) to a storage tank with capacitance C. The storage tank is analogous to a capacitor with capacitance C and main tank analogous to the source voltage with voltage V total = V , we can calculate the initial total charge Q initial = CV = Q total , initial total voltage V initial = V = V total and initial total energy E inital as:
When the switch is closed ( . Depending on polarity of the charge, the voltage across the equivalent capacitance C/2 can be Substituting the values of Q f inal and V f inal in Eq. (1), we calculate the final energy E f inal after the switch is closed as:
From (3) and (4), it can be seen that energy is also conserved as,
In this letter, we present a simple and general solution to the energy conservation paradox shown by classical two-capacitor problem. As shown by Fig. 2 , although the total charge should remain the same in all the possible capacitor combinations, but application of conventional CV relation using equivalent circuit models makes conservation of charge fail, henceforth energy is also not conserved. However, such a situation is physically impossible in "idealistic" or "realistic" conditions. When the physical meaning of the charge and voltage is preserved, by applying the conservation of voltage and charge separately, we result in an energy equation that is general to use in any type of capacitor based circuit analysis. By this approach we are able to completely resolve the paradox that exists in the "idealistic" conditions. 
